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ACCESSION NUMBER: 2008:57960 CAPLUS 



DOCUMENT NUMBER: 148:339532 

TITLE: Rational Design of Macrometallocyclic Trinuclear 

Complexes with Superior 71-Acidity and 71-Basicity 

AUTHOR (S) : Tekarli, Sammer M. ; Cundari, Thomas R.; Omary, 

Mohammad A. 

CORPORATE SOURCE: Department of Chemistry, Center for Advanced 

Scientific Computing and Modeling (CASCaM) , University 
of North Texas, Denton, TX, 76203, USA 

SOURCE: Journal of the American Chemical Society (2008), 

130(5), 1669-1675 
CODEN: JACSAT; ISSN: 0002-7863 

PUBLISHER: American Chemical Society 

DOCUMENT TYPE: Journal 

LANGUAGE: English 

AB D. functional theory (DFT) has been used to assess the 7i-acidity and 

7i-basicity of metal-organic trimetallic macromol. complexes of the type 
[M((i-L)]3, where M = Cu, Ag, or Au and L = carbeniate, imidazolate, 
pyridiniate, pyrazolate, or triazolate. The organic compds . benzene, 
triazole, imidazole, pyrazole, and pyridine were also modeled, and their 
substituent effects were compared to those of the coinage metal trimers. 
Our results, based on mol. electrostatic potential surfaces and pos. 
charge attraction energy curves, indicate that the metal-organic macromols. 
show superior 7t-acidity and -basicity compared to their organic 
counterparts. Moreover, the metal-organic cyclic trimers are found to 
exhibit 7t-acidity and -basicity that can be systematically tuned both 
coarsely and finely by judicious variation of the bridging ligand 
(relative 7t-basicity imidazolate > pyridiniate > carbeniate > 
pyrazolate > triazolate), metal (relative 7i-basicity Au > Cu > Ag) , and 
ligand substituents . These computational findings are thus guiding exptl. 
efforts to rationally design novel [M(|u-L)]3 materials for applications 
in mol. electronic devices that include metal-organic field-effect 
transistors and light-emitting diodes. 
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L4 ANSWER 2 OF 20 CAPLUS COPYRIGHT 2008 ACS on STN 
ACCESSION NUMBER: 2007:1450340 CAPLUS 

DOCUMENT NUMBER: 148:152510 

TITLE: The lowest triplet electronic states of polyacenes and 

perf luoropolyacenes 

AUTHOR(S) : Zhang, Xiuhui; Li, Qian-Shu; Xie, Yaoming; Schaefer, 

Henry F. , III 

CORPORATE SOURCE: Institute for Chemical Physics, Beijing Institute of 

Technology, Beijing, 510631, Peop. Rep. China 



SOURCE: Molecular Physics (2007), 105(19-22), 2743-2752 

CODEN: MOPHAM; ISSN: 0026-8976 
PUBLISHER: Taylor & Francis Ltd. 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB The optimized geometries, total energies, and vibrational frequencies of 
the polyacenes and perf luoropolyacenes in their closed-shell singlet and 
lowest triplet states have been studied using the B3LYP method in 
conjunction with double-^ plus polarization (DZP) basis sets. The 
equilibrium structures of all the polyacenes and perf luoropolyacenes are 
planar, with D2h symmetry, and the singlet and triplet geometries display 
interesting patterns for each family of mols. The largest singlet-triplet 
structural changes appear in the outermost C-C distances. The small 
perf luoropolyacene systems have ground state singlet states, and the 
singlet-triplet energy gaps decrease as the number of linearly fused benzene 
rings increases. With the number of rings greater than seven, the triplet 
state of the perf luorinated species falls below the closed-shell singlet. 
For the parent polyacenes, the same shift occurs between n = 8 and n = 9. 
Correspondingly, the LUMO-HOMO gap for the singlet state decreases with 
increasing number of linearly fused perfluoro benzene rings. The predicted 
singlet-triplet sepns. for the perf luorinated compds . range from 54 kcal 
mol-1 (perf luoronaphthalene) to -7 kcal mol-1 (n = 10). 

IT 646533-88-2 1001415-42-4 1001415-43-5 
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RL: PRP (Properties) 

(lowest triplet electronic states of polyacenes and 
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ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



CAPLUS COPYRIGHT 2008 ACS on STN 
2007:13 79180 CAPLUS 
148:154308 

Optical properties of pentacene and perf luoropentacene 
thin films 



AUTHOR(S) : Hinderhof er , Alexander; Heinemeyer, Ute; Gerlach, 

Alexander; Kowarik, Stefan; Jacobs, Robert M. J.; 

Sakamoto, Youichi; Suzuki, Toshiyasu; Schreiber, Frank 
CORPORATE SOURCE: Institut fur Angewandte Physik, Universitat Tubingen, 

Tubingen, 72076, Germany 
SOURCE: Journal of Chemical Physics (2007), 127(19), 

194705/1-194705/6 

CODEN: JCPSA6; ISSN: 0021-9606 
PUBLISHER: American Institute of Physics 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB The optical properties of pentacene (PEN) and perf luoropentacene (PFP) 
thin films on various Si02 substrates were studied using variable angle 
spectroscopic ellipsometry . Structural characterization was performed 
using x-ray reflectivity and atomic force microscopy. A uniaxial model with 
the optic axis normal to the sample surface was used to analyze the 
ellipsometry data. A strong optical anisotropy was observed, and enabled the 
direction of the transition dipole of the absorption bands to be determined 
Also, comparison of the optical consts. of PEN and PFP thin films with the 
absorption spectra of the monomers in solution shows significant changes due 
to the crystalline environment. Relative to the monomer spectrum, the HOMO to 
LUMO transition observed in PEN (PFP) thin film is reduced by 210 meV (280 
meV) . A 2nd absorption band in the PFP thin film shows a slight blueshift 
(40 meV) compared to the spectrum of the monomer with its transition 
dipole perpendicular to that of the 1st absorption band. 
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DOCUMENT NUMBER: 147:352971 

TITLE: Light emitting element, light emitting device, and 

electronic device 
INVENTOR (S) : Ohsawa, Nobuharu; Seo, Satoshi 

PATENT ASSIGNEE(S): Semiconductor Energy Laboratory Co., Ltd., Japan 

SOURCE: Eur. Pat. Appl . , 46pp. 

CODEN: EPXXDW 
DOCUMENT TYPE: Patent 
LANGUAGE: English 
FAMILY ACC. NUM. COUNT: 1 
PATENT INFORMATION: 



PATENT NO. 



APPLICATION NO. 



DATE 



EP 1833104 



EP 2007-4805 20070308 

:, EE, ES, FI, FR, GB, GR, HU, IE, 

IS, IT, LI, LT, LU, LV, MC, MT, NL, PL, PT, RO, SE, SI, SK, TR, 
AL, BA, HR, MK, YU 



R: AT, BE, 



CH, CY, CZ, DE, 



KR 2007092135 
US 20070210322 
JP 2007273969 
CN 101034736 
PRIORITY APPLN. INFO 
AB Light-emitting i 
and a first layi 
first electrode 



20070912 
20070913 
20071018 
20070912 



KR 2007-22193 
US 2007-715145 
JP 2007-56525 
CN 2007-10085863 
JP 2006-61969 
irst electrode; a 



20070306 
20070307 
20070307 
20070308 
A 20060308 
second electrode; 



mitting substance interposed between the 



lements comprising a 
r containing a light 

and the second electrode are described in which the first 
layer comprises a light emitting layer; a second layer containing a first 
organic 

third layer containing a second organic compound, the first 



and 



compound 
electrode 

has a light-transmitting property, the second layer and the third layer 
are interposed between the second electrode and the light emitting layer, 
and the colors of the first organic compound and the second organic compound 

are 

complementary. The first organic compound may have an absorption peak in the 
wavelength region 380-540 nm, and the second organic compound in the wavelength 
region 540-760 nm. Devices employing specific combinations of compds . are 
described. Light-emitting devices employing the elements and electronic 
devices with displays employing the light-emitting devices are also 
described . 
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ACCESSION NUMBER: 2007:836677 CAPLUS 

DOCUMENT NUMBER: 147:476391 

TITLE: Optical properties of pentacene and perf luoropentacene 

thin films 

AUTHOR(S) : Hinderhofer, Alexander; Heinemeyer, Ute; Gerlach, 

Alexander; Kowarik, Stefan; Jacobs, Robert M. J.; 

Sakamoto, Youichi; Suzuki, Toshiyasu; Schreiber, Frank 
CORPORATE SOURCE: Institut fuer Angewandte Physik, Universitaet 

Tuebingen, Tuebingen, 72076, Germany 
SOURCE: Los Alamos National Laboratory, Preprint Archive, 

Condensed Matter (2007) 1-6, arXiv: 0707 . 3768vl 

[cond-mat.soft] , 25 Jul 2007 

CODEN : LNCMFR 

URL: http://arxiv.org/PS_cache/arxiv/pdf/0 70 7/0 70 7.3 76 
8vl.pdf 

PUBLISHER: Los Alamos National Laboratory 



DOCUMENT TYPE: Preprint 
LANGUAGE: English 

AB The optical properties of pentacene (PEN) and perf luoropentacene (PFP) 
thin films on various Si02 substrates were studied using variable angle 
spectroscopic ellipsometry . Structural characterization was performed 
using X-ray reflectivity and atomic force microscopy. A uniaxial model with 
the optic axis normal to the sample surface was used to analyze the 
ellipsometry data. A Strong optical anisotropy was observed and enabled the 
direction of the transition dipole of the absorption bands to be determined 
Furthermore, comparison of the optical consts. of PEN and PFP thin films 
with the absorption spectra of the monomers in solution shows significant 
changes due to the crystalline environment. Relative to the monomer spectrum 
the HOMO-LUMO transition observed in PEN (PFP) thin film is reduced by 210 
meV (280 meV) . Surprisingly, a second absorption band in the PFP thin 
film shows a slight blueshift (40 meV) compared to the spectrum of the 
monomer with its transition dipole perpendicular to that of the first 
absorption band. 
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DOCUMENT NUMBER: 
TITLE: 



CAPLUS COPYRIGHT 2008 ACS on STN 
2007:678915 CAPLUS 
147:277260 

9, 10-Dichlorooctaf luoroanthracene as a Building Block 
for n-Type Organic Semiconductors 

Tannaci, John F . ; Noji, Masahiro; McBee, Jennifer; 
Tilley, T. Don 

Department of Chemistry, University of California at 
Berkeley, Berkeley, CA, 94720, USA 

Journal of Organic Chemistry (2007), 72(15), 5567-5573 
CODEN: JOCEAH; ISSN: 0022-3263 
American Chemical Society 
Journal 
English 

CASREACT 147:277260 
9, 10-Dichlorooctaf luoroanthracene (1) was synthesized from com. available 
tetraf luorophthalic acid by an optimized solution-phase route. To establish 
1 as a synthon for n-type organic semiconductors, the compound was reacted wi 
phenylboronic acid under modified Suzuki-Miyaura coupling conditions to 
generate octaf luoro-9, 1 0-diphenylanthracene (7) in 82% yield. Cyclic 
voltammetry and x-ray crystallog. indicate that 7 has a stabilized LUMO 
energy level and exhibits extended n stacking, which should lead to 
efficient electron transport in solid-state devices. 1,2,3,4,5,6,7,8- 
Octaf luoroanthracene (2) was also synthesized as a potential n-type 



AUTHOR (S) : 

CORPORATE SOURCE: 

SOURCE: 

PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
OTHER SOURCE (S) : 
AB 



building block, but suitable C-C coupling conditions for this compound were 

not found, and 2 could not be converted into 9,10- 

dibromooctaf luoroanthracene or octaf luoro-9 , 1 O-diiodoanthracene . 
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ACCESSION NUMBER: 2007:660121 CAPLUS 

DOCUMENT NUMBER: 147:266397 

TITLE: Cyanation: providing a three-in-one advantage for the 

design of n-type organic field-effect transistors 
AUTHOR(S): Kuo, Ming-Yu; Chen, Hsing-Yin; Chao, Ito 

CORPORATE SOURCE: Institute of Chemistry, Academia Sinica Taipei, 11529, 

Taiwan 

SOURCE: Chemistry — A European Journal (2007), 13(17), 

4750-4758 

CODEN: CEUJED; ISSN: 0947-6539 
PUBLISHER: Wiley-VCH Verlag GmbH & Co. KG a A 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB The theor. work presented here demonstrates that, when substitution takes 
place at appropriate positions, cyanation could be a useful tool for 
reducing the internal reorganization energy of mols. A mol . -orbital-based 
explanation is given for this fundamentally important phenomenon. Some of 
the cyanated pentacene derivs. (nCN-PENT-n) not only have internal 
reorganization energies for electron transfer Ck-) smaller than 
that of pentacene, but the X- values are even of the same magnitude 
as the internal reorganization energy for hole transfer (A.+ ) of 
pentacene, a small value that few organic compds . have surpassed. In additio 
cyanation raises the electron affinity of the parent compound and may afford 
good electronic couplings between neighboring mols., because of its 
ability in promoting 71-stacking. For the design of high performance 
n-type organic field-effect transistors, high electron affinities, large 
intermol. electronic couplings, and small reorganization energies are 
necessary. Cyanation may help in all three aspects. Two cyanated 
trialkylsilylethynyl pentacene derivs. with known 71-stacking structures 
are predicted to provide reasonably small internal reorganization 
energies, large electronic couplings, and high electron affinities. They 
have the potential to outperform N-f luoroalkylated dicyanoperylene- 
3, 4 : 9, 10-bis ( -dicarboximides ) (PDI-FCN2) in terms of electron mobility. 
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ACCESSION NUMBER: 2007:372393 CAPLUS 

DOCUMENT NUMBER: 147:953 4 

TITLE: Effect of fluorination on the electronic structure and 

optical excitations of 7i-con jugated molecules 

AUTHOR(S) : Milian Medina, Begona; Beljonne, David; Egelhaaf, 

Hans-Joachim; Gierschner, Johannes 

CORPORATE SOURCE: Laboratory for Chemistry of Novel Materials, Center 

for Research in Molecular Electronics and Photonics, 
University of Mons-Hainaut , Mons, 7000, Belg. 

SOURCE: Journal of Chemical Physics (2007), 126(11), 

111101/1-111101/6 
CODEN: JCPSA6; ISSN: 0021-9606 

PUBLISHER: American Institute of Physics 

DOCUMENT TYPE: Journal 

LANGUAGE: English 

AB Fluorination of n-con jugated organic mols. is a strategy to obtain 

possible n-type conducting and air-stable materials due to the lowering of 
the frontier MOs (MOs) by the high electronegativity of fluorine. 
Nevertheless, the resulting optical gaps may be widened or narrowed, 
depending on the mol. backbone and/or the number and position of the fluorine 
atoms. The authors have performed time-dependent d. functional theory 
calcns. to address the subtle influence of fluorine substitution on the 
absolute MO energies and the subsequent impact on the optical transitions in 
homologous conjugated oligomers based on thiophene and acene units. 
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2007:175875 CAPLUS 
146:387992 

The effect of fluorination on pentacene/gold interface 
energetics and charge reorganization energy 
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AB Organic semiconductor /metal interface energetics play a key role in the 
performance of organic-based electronic devices. The comparative 
angle-resolved UPS (ARUPS) study of pentacene (PEN) and perf luoropentacene 
(PFP) on Au(lll) reported here highlights the effect of perf luorination 
and mol. layer thickness on the interface energy. 
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AB Disclosed is a photoelec. element comprising a charge-generating layer, 

translucent electrode, and a counter electrode, wherein said 

charge-generating layer contains halogenated pentacene. 
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Journal 
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The syntheses and FET characteristics of perf luoropentacene and 
perf luorotetracene are described. Both acenes are planar and crystalline 
materials that adopt p-stack structures with the short interplanar 
distances of 3.27 A in perf luorotetracene and 3.21 A in 

perf luoropentacene . The oxidation and reduction peak potentials of the 
perf luorinated acenes shift pos. compared with those of the corresponding 
acenes, suggesting that the HOMO and LUMO energies are diminished by 
fluorine substituents . Organic field-effect transistors (OFETs) with 
perf luoropentacene exhibit n-type semiconducting properties with high 
electron mobility of 0.22 cm20V s. 
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AB Disclosed are an organic thin-film transistor with improved carrier mobility, 

a method for manufacturing an organic thin-film transistor, and an organic 
thin-film 

device comprising an organic thin-film transistor. Specifically disclosed is 
an organic thin-film transistor which comprises an organic semiconductor layer 
containing a fluorinated acene compound represented by the following formula: 
C4n+2F2n+4 where n is an integer > 2. The fluorinated acene compound 
may preferably be a tetradecaf luoropentacene or a dodecaf luoronaphthacene . 
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AB The electron-phonon coupling consts. [lBlu(HOMO LUMO) ] in the photoinduced 
excited electronic states in fluoroacenes are estimated and compared with 
those in the monoanions (1LUMO) and cations (1HOMO). The 1B1u(HOMO LUMO) 
values are much larger than the 1LUMO and 1HOMO values in fluoroacenes. 
Furthermore, the Coulomb pseudopotential values for the excited 
electronic states are estimated to be smaller than those for the monoanions 
and cations. The complete phase patterns difference between the highest 
occupied MOs (HOMOs) and the lowest unoccupied MOs (LUMOs) is the main 
reason why the electron-phonon coupling consts. and the values are 
larger and smaller, resp., in the photoinduced excited electronic states 
than in the monoanions and cations. The possible electron pairing and 
Bose-Einstein condensation in the excited electronic states of 
fluoroacenes are discussed. Because of larger electron-phonon coupling 
consts. and smaller ii* values in the excited electronic states than in 
the charged states, the conditions under which the electron-electron 
interactions become attractive can be more easily realized, in principle, 
in the excited electronic states than in the charged states in 
fluoroacenes. The lBlu(HOMO LUMO) values hardly change by H-F 
substitution, even though the 1LUMO and 1HOMO values significantly 
increase by H-F substitution in acenes. Antibonding interactions between 
carbon and fluorine atoms in the HOMO and LUMO are the main reason why the 
lBlu(HOMO LUMO) values hardly change by H-F substitution in acenes. 
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We report on n-channel organic thin-film transistors (OTFTs) based on the 
novel n-type organic semiconductor, perf luoropentacene . The transistor 
exhibits excellent elec. characteristics, with a high electron mobility of 
0.22 cm2/(V s) and a good current on/off ratio of 105. The electron 
mobility is comparable to the hole mobility of a pentacene OTFT. By 
combining the n-type perf luoropentacene and the p-type pentacene, we have 
fabricated ambipolar OTFTs and complementary inverter circuits. The OTFTs 
with heterostructures of the p- and n-type organic semiconductors can operate 
as an ambipolar device with high electron and hole mobilities of 0.042 and 
0.041 cm2/(V s) . The complementary inverter using an n-channel 
perf luoropentacene OTFT and a p-channel pentacene OTFT exhibits excellent 
transfer characteristics with a voltage gain of 45. A complementary 
inverter using the ambipolar OTFTs is also demonstrated. 
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AB A process for the preparation of title compds . of formula I [wherein X1-X14 = 
F, H, (un) substituted alkyl, Ph, naphthyl, anthracenyl, naphthacenyl or 
pentacenyl; or X2X3 = cyclic ring; X9X10 = cyclic ring] via reaction of a 
compound of formula II with a compound of formula III is disclosed. For 
example, reaction of II (X1-X4 = F) with III (X8-X11 = F) gave 
1,2,3,4,8,9,10, 11-octaf luoro-5, 7, 12, 14-tetrahydroxypentacene-6 , 13-dione 
(IV) in 85% yield. Fluorination of IV with sulfur tetraf luoride gave 
1,2, 3, 4, 5, 5, 6, 6, 7, 7, 8, 9, 10, 11, 12, 12, 13, 13, 14, 1 4-eicosaf luoro- 
5, 6, 7, 12, 13, 14-hexahydro-pentacene (V) in 40%. Defluorination of V with 
zinc provided the title compound I (X1-X14 = F) in 65% yield. 
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Journal 
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y calcns. were carried out to investigate the effect of 
the reorganization energy (X) of 
charge-transport process. Fluorine substitution was found to increase the 
reorganization energy, disadvantageous for charge-transport. The 
enhancement of X is attributed to addnl. contributions from the 
stretching of C-F bonds. On the other hand, perf luorination tends to 
increase electron affinity and ionization potential of compds . , favoring 
for electron- rather than hole-transport in viewpoints of thermodn. 
stability and injection barrier of charge. Based on these findings, 
valuable guidelines for the design of n-type materials with improved 
performance were proposed. 
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AB The single charge transfer through acenes, partially H-F substituted 
acenes, and fluoroacenes is discussed. The reorganization energies 
between the neutral mols. and the corresponding monoanions for partially 
H-F substituted acenes lie between those for acenes and fluoroacenes. The 
derealization of the lowest unoccupied MOs (LUMO) by substituting 
hydrogen atoms by fluorine atoms with the highest electronegativity in 
every element is the main reason why the reorganization energy between the 
neutral mol. and the monoanion for partially H-F substituted acenes lies 
between those for acenes and fluoroacenes. This result implies that the 
neg. charged partially H-F substituted acenes would be better conductors 
with rapid electron transfer than the neg. charged fluoroacenes if we 
assume that the overlap of the LUMO between partially H-F substituted 
acenes is not significantly different from that between two neighboring 
fluoroacenes. The structures of the monoanions of acenes, fluoroacenes, 
and partially H-F substituted acenes are optimized under D2h geometry, and 
the Jahn-Teller effects in the monoanions of benzene and f luorobenzene are 
discussed. The vibration effect onto the charge transfer problem is also 
discussed. The C-C stretching modes around 1500 cm-1 are the main modes 
converting the neutral mols. to the monoanions in acenes, fluoroacenes, 
and partially H-F substituted acenes. It can be confirmed from the 
calculational results that the C-C stretching modes around 1500 cm-1 the 
most strongly couple to the LUMO in these mols. The main reason why the 
total electron-phonon coupling consts. (1LUMO) for the monoanions of 
acenes in which four outer hydrogen atoms are substituted by fluorine 
atoms are larger than those for the monoanions of acenes in which several 
inner hydrogen atoms are substituted by fluorine atoms is suggested. The 
relationships between the electron transfer and the electron-phonon 
interactions are discussed. The plot of the reorganization energies 
against the 1LUMO values is found to be nearly linear. In view of these 
results, the relationships between the normal and superconducting states 
are briefly discussed. 
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Masafumi; Gao, Yuan; Fukai, Yasushi; Inoue, Youji; 
Sato, Fumio; Tokito, Shizuo 
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Japan 
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126(26), 8138-8140 
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American Chemical Society 
Journal 
English 

AB The authors report the synthesis and characterization of 

perf luoropentacene as an n-type semiconductor for organic field-effect 
transistors (OFETs) . Perf luoropentacene is a planar and crystalline material 
that adopts a herringbone structure as observed for pentacene. OFETs with 
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perf luoropentacene were constructed using top-contact geometry, and an 
electron mobility of 0.11 cm2 V-l s-1 was observed Bipolar OFETs with 
perf luoropentacene and pentacene function at both neg. and pos. gate 
voltages. The improved p-n junctions are probably due to the similar 
d-spacings of both acenes. Complementary inverter circuits were 
fabricated, and the transfer characteristics exhibit a sharp inversion of 
the output signal with a high-voltage gain. 

IT 646533-88-2P, Perf luoropentacene 

RL: DEV (Device component use); PNU (Preparation, unclassified); PREP 
(Preparation); USES (Uses) 

(perf luoropentacene : high-performance p-n junctions and complementary 
circuits with pentacene) 

RN 646533-88-2 CAPLUS 
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TITLE: Inverse isotope effects and electron-phonon coupling 

in the positively charged deutero- and fluoroacenes 
AUTHOR(S): Kato, Takashi; Yamabe, Tokio 

CORPORATE SOURCE: Fukui Institute for Fundamental Chemistry, Kyoto 

University, Sakyo-ku, Kyoto, 606-8103, Japan 

SOURCE: Journal of Chemical Physics (2004), 120(16), 7659-7672 

CODEN: JCPSA6; ISSN: 0021-9606 

PUBLISHER: American Institute of Physics 

DOCUMENT TYPE: Journal 

LANGUAGE: English 

AB Electron-phonon interactions in the monocations of deutero- and 

fluoroacenes are studied and compared with those in the monocations of 
acenes and those in the monoanions of fluoroacenes. Because of the 
significant phase pattern difference between the highest occupied MOs 
(HOMO) and the lowest unoccupied MOs (LUMO) , the frequency modes lower 
than 500 cm-1 and the high-frequency modes around 1400 cm-1 couple more 
strongly to the LUMO than to the HOMO, while the frequency modes around 
500 cm-1 and the frequency modes around 1600 cm-1 couple more strongly to 
the HOMO than to the LUMO in fluoroacenes with D2h geometry. The total 
electron-phonon coupling consts. for the monocations (1HOMO) are estimated and 
compared with those for the monoanions (1LUMO) in deutero- and 
fluoroacenes. The 1HOMO values are estimated to be 0.418, 0.399, 0.301, 
0.255, and 0.222 eV for C6F6 (If), C10F8 (2f), C14F10 (3f), C18F12 (4f), 
and C22F14 (5f), resp. The 1HOMO values are smaller than the 1LUMO values 
in small fluoroacenes. But the 1HOMO value decreases with an increase in 
mol. size less rapidly than the 1LUMO value in fluoroacenes, and the 1HOMO 
value of 0.074 eV is much larger than the 1LUMO value of 0.009 eV in 
polyf luoroacene . The logarithmically averaged phonon frequencies for the 
monocations (coin, HOMO) are estimated to be larger than those for the 
monoanions (coin, LUMO) in fluoroacenes. This is because the C-C 



stretching modes around 1600 cm-1 couple most strongly to the HOMO, and 
those around 1400 cm-1 couple the most strongly to the LUMO in 
f luoroacenes . The significant phase pattern difference between the HOMO 
and the LUMO is the main reason for the calculational results. The 1HOMO 
values increase much more significantly by H-F substitution than by H-D 
substitution in acenes. The possible inverse isotope effects in the 
electron-phonon interactions as a consequence of deuteration in the 
monocations of nanosized mols. are suggested. 

IT 690975-12-3 

RL: PRP (Properties) 

(inverse isotope effects and electron-phonon coupling in pos. charged 
deutero- and f luoroacenes ) 

RN 690975-12-3 CAPLUS 

CN Pentacene, tetradecaf luoro-, radical ion(l+) (9CI) (CA INDEX NAME) 
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AB Electron-phonon 
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Electron-phonon interactions in the monoanions of 
f luoroacenes 

Kato, Takashi; Yamabe, Tokio 

Graduate School of Engineering, Department of Material 
Chemistry, Kyoto University, Sakyo-ku, Kyoto, 
606-8501, Japan 

Journal of Chemical Physics (2003), 119(21), 
11318-11328 

CODEN: JCPSA6; ISSN: 0021-9606 
American Institute of Physics 
Journal 
English 

interactions in the monoanions of fluoroacenes such as 



C6F6 (If), C10F8 (2f), C14F10 (3f), C18F12 (4f), andC22F14 (5f) are 

studied, and compared with those in the monoanions of acenes and 

deutero-acenes . The C-C stretching modes around 1500 cm-1 the most 

strongly couple to the lowest unoccupied MOs (LUMO) in fluoroacenes. The 

estimated total electron-phonon coupling consts. (1LUMO) are 0.475, 0.473, 

0.350, 0.273, and 0.215 eV for If, 2f, 3f, 4f, and 5f, resp. The 1LUMO 

values for fluoroacenes are much larger than those for acenes and 

deutero-acenes. Possible superconducting transition temps. (Tcs) for the 

monoanions of deutero-acenes and fluoroacenes are larger than those for 

the monoanions of acenes. The transition temperature (Tc) value increases much 

more significantly by H-F substitution than by H-D substitution in acenes. 

The 1LUMO and Tc values significantly decrease with an increase in mol. 

size from the monoanions of If to 5f. The logarithmically averaged phonon 

frequencies (coin) do not significantly change with an increase in 

mol. size in the monoanions of fluoroacenes. The larger displacements of 

C atoms in the vibronic active modes in fluoroacenes than those in 

deutero-acenes due to larger atomic mass of F than that of D, and the 

unchanged properties of the orbital patterns of the LUMO as a consequence 



of H-F and H-D substitution in acenes, are the main reasons why the 1LUM0 
value increases much more significantly by H-F substitution than by H-D 
substitution, and the reason why the Tc value increases much more 
significantly by H-F substitution than by H-D substitution in acenes. The 
detailed properties of vibronic active modes and the electronic structures 
in the LUMO as well as the mol. wts. are closely related to the 1LUM0, 
coin, and Tc values in the monoanions of f luoroacenes , deuteroacenes , 
and acenes. 
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Polyacene compound, its preparation, organic 
semiconductor element, and display device 
Nagata, Kazuto 
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Polyacene compound I (some of Rl-4 are functional groups such as alkyl, 
alkenyl, alkynyl ester, alkyloxy, carbonyl, OH, etc., and others are H; 
some of Xs are F and others are H; k = 1-5) is claimed. The polyacene 
compound is prepared by (1) reducing polyacenequinone derivative to form 
hydroxypolyacene derivative, and (2) fluorinating and aromatizing it. Some 
other methods for preparing I are claimed. Crystalline organic semiconductor 



from I, transistor and display device using the film, a solution and ink 
containing I are also claimed. I shows good carrier transporting property, 
flexibility, solvent solubility, and oxidation resistance. 
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AB Polyacene compound I (some of Xs are F and others are H; k = 1-5) is prepared 
by (1) reacting polyacenequinone derivative II (Xl-6 = H, F; m >2; m + 
n = 3-7) with a fluorination agent to form fluorinated polyacene derivative, 
and (2) def luorinating, dehydrogenating or dehydrof luorinating it. I is 
prepared by (1') reacting a hydroxypolyacene derivative with a fluorination 
agent to form fluorinated polyacene derivative, and (2). Some other methods 
for preparation I are also claimed. Crystalline organic semiconductor film 

from I, 

transistor and display device using the film, a solution and ink containing I 

are 

also claimed. I shows good carrier transporting property, flexibility, 
solvent solubility, and oxidation resistance. 
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Perf luoropentacene and Perf luorotetracene : Syntheses, 
Crystal Structures, and FET Characteristics 
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Masafumi; Gao, Yuan; Inoue, Youji; Tokito, Shizuo 
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SOURCE: Molecular Crystals and Liquid Crystals (2006), 444, 

225-232 

CODEN: MCLCD8; ISSN: 1542-1406 
PUBLISHER: Taylor & Francis, Inc. 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB The syntheses and FET characteristics of perf luoropentacene and 

perf luorotetracene are described. Both acenes are planar and crystalline 
materials that adopt p-stack structures with the short interplanar 
distances of 3.27 A in perf luorotetracene and 3.21 A in 

perf luoropentacene . The oxidation and reduction peak potentials of the 
perf luorinated acenes shift pos. compared with those of the corresponding 
acenes, suggesting that the HOMO and LUMO energies are diminished by 
fluorine substituents . Organic field-effect transistors (OFETs) with 
perf luoropentacene exhibit n-type semiconducting properties with high 
electron mobility of 0.22 cm20V s. 
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AB Disclosed are an organic thin-film transistor with improved carrier mobility, 

a method for manufacturing an organic thin-film transistor, and an organic 
thin-film 

device comprising an organic thin-film transistor. Specifically disclosed is 
an organic thin-film transistor which comprises an organic semiconductor layer 
containing a fluorinated acene compound represented by the following formula: 
C4n+2F2n+4 where n is an integer > 2. The fluorinated acene compound 
may preferably be a tetradecaf luoropentacene or a dodecaf luor onaphthacene . 
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AB A process for the preparation of title compds . of formula I [wherein X1-X14 = 
F, H, (un) substituted alkyl, Ph, naphthyl, anthracenyl, naphthacenyl or 
pentacenyl; or X2X3 = cyclic ring; X9X10 = cyclic ring] via reaction of a 
compound of formula II with a compound of formula III is disclosed. For 
example, reaction of II (X1-X4 = F) with III (X8-X11 = F) gave 
1,2,3,4,8,9,10, 11-octaf luoro-5, 7, 12, 14-tetrahydroxypentacene-6 , 13-dione 
(IV) in 85% yield. Fluorination of IV with sulfur tetraf luoride gave 
1,2, 3, 4, 5, 5, 6, 6, 7, 7, 8, 9, 10, 11, 12, 12, 13, 13, 14, 1 4-eicosaf luoro- 
5, 6, 7, 12, 13, 14-hexahydro-pentacene (V) in 40%. Defluorination of V with 
zinc provided the title compound I (X1-X14 = F) in 65% yield. 
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The authors report the synthesis and characterization of 
perf luoropentacene as an n-type semiconductor for organic field-effect 
transistors (OFETs) . Perf luoropentacene is a planar and crystalline material 
that adopts a herringbone structure as observed for pentacene. OFETs with 
perf luoropentacene were constructed using top-contact geometry, and an 
electron mobility of 0.11 cm2 V-l s-1 was observed Bipolar OFETs with 
perf luoropentacene and pentacene function at both neg. and pos. gate 
voltages. The improved p-n junctions are probably due to the similar 
d-spacings of both acenes. Complementary inverter circuits were 
fabricated, and the transfer characteristics exhibit a sharp inversion of 
the output signal with a high-voltage gain. 
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